Global growth deficiencies in mice lacking the ribosomal protein HIP/RPL29.
Because of their deleterious effects on developing organisms, ribosomal protein (RP) mutations have been poorly described in mammals, and only a few heterozygous mutations have been shown to be viable. This observation is believed to be due to the fact that each RP is an essential component in the assembly of a functional stable ribosome. Here, we created gene targeted mutant mice lacking HIP/RPL29, an RP associated with translationally active ribosomes in eukaryotes. In contrast to other RP mutants, HIP/RPL29 null mice are viable but are up to 50% smaller than their control littermates at weaning age. In null embryos, delayed global growth is first observed around mid-gestation, and postnatal lethality due to low birth weight results in distortion of the Mendelian ratio. Prenatal growth defects are not fully compensated for during adulthood, and null animals display proportionately smaller organs and stature, and reach sexual maturity considerably later when compared with their control siblings. Additionally, HIP/RPL29 null embryonic fibroblasts have decreased rates of proliferation and protein synthesis and exhibit reduced steady state levels of core RPs. Altogether, our findings provide conclusive genetic evidence that HIP/RPL29 functions as an important regulator of global growth by modulating the rate of protein synthesis.